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(54) OIL PUMP FOR OUTBOARD MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve 
maintenability. 

SOLUTION: An outboard motor is provided with an 
engine holder 2 mounted on the body of boats, an 
engine on the upper side thereof and an oil pan 8 
thereunder respectively, a crankshaft disposed 
longitudinally within the engine, and a camshaft 24 
disposed in parallel to the crankshaft. In this case, 
there is provided at the lower surface of the engine 
holder 2, an oil pump 26 driven by the camshaft 24 
and having a pump driving shaft 32 coupled with the 
camshaft 24. The oil pump 26 can freely be engaged 
and disengaged with the camshaft 24 by means of 
the pump driving shaft, 32 made slidable upward and 
downward. In addition, the oil pump 26 is provided with a suction and exhaust holes 36, 37 
and a suction and exhaust ports 38, 39 corresponding to the suction and exhaust holes 
36, 37 are provided in the engine holder 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to 
the oil pump of an outboard motor. 

[0002] 

[Description of the Prior Art] The engine of an 
outboard motor is carried in ****** so that a 
crankshaft may turn to the direction of a vertical, 
and components, such as a crank case, a 
cylinder block, and the cylinder head, are put 
together, and it is constituted. When this engine 
is a four stroke cycle engine, an oil pan 
mechanism is installed in the engine lower part, 
and it has the lubricating device which sucks up 
the oil stored in this oil pan mechanism by the 
oil pump, and carries out the lubrication of the 
interior of engine. 

[0003] As an example of the lubricating device of 
the conventional outboard motor, as shown, for 
example in JP,8-100614,A, an oil pan mechanism 
is formed under a cylinder block and the 
cylinder head, and an oil pump is prepared in 
the cylinder head lower part in this oil pan 
mechanism, and there are some which drive an 
oil pump by the cam shaft supported to revolve 
in the cylinder head. 

[0004] Moreover, as other examples of the 
lubricating device of the conventional outboard 
motor, as shown, for example in JP,5-26175,A, a 
crankshaft installs an oil pump in the part which 
projects from an engine inferior surface of 
tongue, and some which carry out the direct 
drive of this oil pump with a crankshaft have it. 



[0005] [Problem(s) to be Solved by the 
Invention] However, when an oil pump is 
prepared in an engine inferior surface of tongue, 
for example, when a simple substance takes 
down an engine from an outboard motor for 
maintenance, an engine will be taken down for 
an oil pump to the engine lower part in exposure 
and the condition of having projected. 
Therefore, there is a possibility that an oil pump 
may be damaged by external factors a very 
inconvenient top, without the ability not laying 
an engine on the flat bench and fixing. 

[0006] Moreover, when things other than a cam 
shaft, for example, a crankshaft, are used as the 
driving shaft of an oil pump, it will exist in the 
form which interrupts an oil dropping path with 
this driving shaft from a crank case to [ in a path 
] an oil pan mechanism, and there is a 
possibility of checking the oil dropping engine 
performance. 

[0007] This invention was made in consideration 
of the situation mentioned above, and aims at 
offering the oil pump of an outboard motor 
which aimed at improvement in maintainability. 

[0008] Other purposes of this invention are to 
offer the oil pump of an outboard motor which 
aimed at improvement in the oil dropping engine 
performance. 

[0009] [Means for Solving the Problem] In order 
that the oil pump of the outboard motor 
concerning this invention may solve the 
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technical problem mentioned above As 
indicated to claim 1, while it has the engine 
holder with which a hull is equipped, and an 
engine is arranged in the upper part of this 
engine holder and an oil pan mechanism is 
arranged at the lower part, respectively In the 
outboard motor with which the crankshaft has 
been longitudinally arranged in this engine, and 
the cam shaft has been arranged at these 
crankshaft and parallel While constituting so 
that an oil pump may be arranged on the inferior 
surface of tongue of the above-mentioned 
engine holder and this oil pump may be driven 
by the above-mentioned cam shaft The above- 
mentioned oil pump has the pump drive shaft 
connected with the above-mentioned cam shaft. 
While constituting free [ attachment and 
detachment ] in the above-mentioned cam shaft 
by forming this pump drive shaft possible [ a 
slide ] up and down, the above-mentioned oil 
pump is equipped with inhalation and a vent 
hole, and forms the inhalation and the 
regurgitation port adjusted in the above- 
mentioned engine holder in these inhalation and 
vent holes. 

[0010] Moreover, in order to solve the technical 
problem mentioned above, as indicated to claim 
2, a thrust pad is attached in the above- 
mentioned oil pan mechanism directly under the 
above-mentioned pump drive shaft free [ the 
attitude to shaft orientations ] at the above- 
mentioned pump drive shaft and the same axle. 

[0011] furthermore, while forming heights in the 
upper limit of the above-mentioned pump drive 
shaft as indicated to claim 3 in order to solve the 
technical problem mentioned above, the fitting 
member which equipped the lower limit of the 
above-mentioned cam shaft with the crevice 
adjusted in the above-mentioned heights is 
prepared in another object, and the checking 
and verifying of the above-mentioned heights 
are carried out to the above-mentioned crevice -- 
making « the above-mentioned pump drive shaft 
and th above-mentioned cam shaft - rotation 
one - and it connects disengageable. 



[0012] While forming in the core of the above- 
mentioned thrust pad tool insertion opening 
prolonged in shaft orientations as indicated to 
claim 4 in order to solve the technical problem 
mentioned above further again, the slot for tool 
fitting is formed in the above-mentioned pump 
drive shaft lower limit section of this tool 
insertion opening right above. 

[0013] And in order to solve the technical 
problem mentioned above, as indicated to claim 

5, the rib for ****** of a thrust pad is formed in 
the engine enclosure inside located directly 
under [ above-mentioned ] a thrust pad. 

[0014] 

[Embodiment of the Invention] Hereafter, the 
operation gestalt of this invention is explained 
based on a drawing. 

[0015] Drawing 1 is the left side view of the 
outboard motor which applied this invention. As 
shown in drawing 1 , this outboard motor 1 is 
equipped with the engine holder 2, and transom 
4a of a hull 4 is equipped with it through the 
bracket 3 attached in this engine holder 2. 
Moreover, an outboard motor 1 is attached in 
right and left free [ rotation ] centering on the 
swivel shaft 5 prepared in the posterior part of a 
bracket 3 at longitude. 

[0016] It is longitudinally prepared so that an 
engine 6 may be installed in the upper part of 
this engine holder 2 and a crankshaft 7 may turn 
to the direction of a vertical mostly in an engine 

6. Furthermore, an oil pan mechanism 8 is 
installed in the lower part of the engine holder 2, 
and drive shaft housing 9 is installed in the 
lower part, respectively. 

[0017] As for an engine 6, the perimeter is 
covered with engine enclosure 10. Engine 
enclosure 10 can be divided into for example, 
upper covering 10a and lower covering 10b up 
and down, and lower covering 10b is constituted 
still more possible [ division right and left ]. The 
upper part of an engine 6 is covered with lower 
covering 10b for the perimeter of the engine 
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holder 2, oil-pan-mechanism 8, and engine 6 
lower part by upper covering 10a again. 

[0018] In an oil pan mechanism 8 and drive shaft 
housing 9, the drive shaft 11 connected with 
crankshaft 7 lower limit goes caudad, and is 
installed, and it is constituted so that a propeller 
15 may be driven through the bevel gear 13 and 
driveshaft 14 within the gear case 12 prepared in 
the lower part of drive shaft housing 9. 

[0019] Drawing 2 removes engine enclosure 10 
from the outboard motor 1 shown in drawing 1 , 
and shows further the condition of having 
removed ancillary devices, such as a suction 
system 16. As shown in drawing 2 , the 
mounting section 17 of a Uichi Hidari pair is 
formed in the first transition of the engine holder 
2 and drive shaft housing 9, respectively, and 
the mounting section 17 of these upper and 
lower sides is supported to revolve by the upper 
limit and lower limit of said swivel shaft 5, 
respectively. 

[0020] Moreover, as an arrow head shows in the 
plane of composition 18 of the engine 6 and the 
engine holder 2 which are shown with the 
alternate long and short dash line in drawing, 
division of this outboard motor 1 is attained in 
the vertical direction, and an engine 6, the 
engine holder 2, and an oil pan mechanism 8 are 
usually unified and combined by the through 
bolt 19. 

[0021] Drawing 3 expands and shows the engine 
6, the engine holder 2, and oil pan mechanism 8 
which are shown in drawing 2 , and a part, and 
the engine holder 2 and oil pan mechanism 8 of 
an engine 6 are shown as drawing of 
longitudinal section. Moreover, drawing 4 shows 
the condition of having separated the engine 6 
shown in drawing 3 from the engine holder 2 
and the oil pan mechanism 8 in order to fix, for 
example. 

[0022] As shown in drawing 2 - drawing 4 , this 
engine 6 is for example, a water-cooled cycle 4- 
cylinder engine, carries out the cylinder head 20, 



a cylinder block 21, and crank-case 22 grade 
every width, and is arranged and constituted by 
the cross direction. In addition, in this operation 
gestalt, a crank case 22 is arranged at the 
foremost part (bracket 3 side), and the cylinder 
head 20 is arranged at the backmost part. 

[0023] In the cylinder head 20, the cam shaft 24 
which carries out switching operation of the 
intake valve which is not illustrated or the 
exhaust air bulb is arranged in parallel with said 
crankshaft 7. And rotation of a crankshaft 7 is 
transmitted to a cam shaft 24 through a timing 
belt 25 (refer to drawing 1 ), and it is constituted 
so that each bulb may operate. 

[0024] By the way, this outboard motor 1 is 
equipped with the lubricating device for carrying 
out the lubrication of the interior of an engine 6. 
This lubricating device sucks up the oil stored in 
the oil pan mechanism 8 by the oil pump 26, 
supplies it to an engine 6, and is constituted as 
follows. 

[0025] Drawing 5 is the plan of the engine holder 
2, and drawing 6 is a sectional view which meets 
the VI-VI line of drawing 5 . Moreover, drawing 7 
is the bottom view of the engine holder 2. 
Furthermore, drawing 8 is the plan of an oil 
pump 26, and drawing 9 is a sectional view of an 
oil pump 26 which meets the IX-IX line of 
drawing 8 . And drawing 10 is the bottom view of 
the engine holder 2 in the condition of having 
removed the oil pump 26 and the oil strainer 27 
mentioned later from the inferior surface of 
tongue of the engine holder 2. 

[0026] As shown in drawing 3 , drawing 4 , 
drawing 5 , and drawing 7 , an oil pump 26 is 
formed directly under [ in the cylinder head 20 / 
cam-shaft 24 ] at the backmost part by the side 
of engine holder 2 inferior surface of tongue ( 
drawing 3 , right-hand side in 4). Moreover, as 
shown in drawing 10 , the flat pump plinth 28 is 
formed in the inferior-surface-of-tongue side 
backmost part of the engine holder 2, and as 
shown in drawing 7 , an oil pump 26 is fixed 
here with three bolts 29. 
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[0027] As shown in drawing 8 and drawing 9 , it 
is a general trochoid pump, and an oil pump 26 
is equipped with the pump case 30 which 
consists of cup-like case body 30a and plate-like 
case cap 30b which carry out opening toward 
the upper part, outer rotor 31a and inner rotor 
31b which are held in the interior, and the pump 
drive shaft 32, and is constituted. 

[0028] Case body 30a of a pump case 30 and 
case cap 30b are ******(ed) by the pump plinth 28 
of the engine holder 2 with a bolt 29. The pump 
drive shaft 32 penetrates a pump case 30 to a 
lengthwise direction, and inner rotor 31b is 
prepared in the pars intermedia of the pump 
drive shaft 32 at rotation one. Eccentricity of the 
outer rotor 31a is carried out to inner rotor 31b, 
and the external-gear configuration which was 
formed in the inner circumference of the 
internal-gear configuration which was formed in 
the inner circumference of outer rotor 31a, and 
which is not illustrated at the periphery of inner 
rotor 31b and which is not illustrated is 
clenched. 

[0029] the pump drive shaft 32 - the - it has the 
drive pin 33 in the center section mostly, this 
drive pin 33 fits into inner rotor 31b, and driving 
torque is transmitted. Moreover, the drive pin 
fitting section 34 of inner rotor 31b is formed in 
the vertical direction in the shape of a slit, and 
enables the slide of the pump drive shaft 32 up 
and down within the limits of this drive pin 
fitting section 34 like the arrow head 35 shown 
in drawing 9 . 

[0030] Moreover, the inhalation hole 36 and vent 
hole 37 of an abbreviation shuttle-race-back 
configuration which oppose on both sides of the 
pump drive shaft 32 are drilled in case cap 30b, 
and the inhalation port 38 and the regurgitation 
port 39 of an abbreviation shuttle-race-back 
configuration are formed in the pump plinth 28 
of the engine holder 2 so that it may have 
consistency in these inhalation holes 36 and 
vent holes 37 (refer to drawing 10 ). 
Furthermore, the female section 41 the male part 
40 of case cap 30b carries out [ the section ] 



checking and verifying for positioning of an oil 
pump 26 is formed in the pump plinth 28. 

[0031] Heights 42 are formed in the upper limit 
of the pump drive shaft 32 of an oil pump 26, 
and it projects from the top face of the engine 
holder 2. Moreover, the slot 43 for tool fitting 
mentioned later is formed in the lower limit 
section of the pump drive shaft 32. furthermore, 
the fitting member 45 equipped with the crevice 
44 adjusted in the above-mentioned heights 42 
prepares in the lower limit of the cam shaft 24 of 
an engine 6 -- having the pump drive shaft 32 
and a cam shaft 24 - rotation one - and it is . 
connected disengageable. For this reason, if an 
engine 6 operates and a cam shaft 24 rotates, an 
oil pump 26 will drive. 

[0032] On the other hand, the oil inhalation path 
46 and the oil regurgitation path 47 which 
extend from an oil pump 26 are formed in the 
interior of the engine holder 2 at one. For 
example, as shown in drawing 5 , the oil 
inhalation path 46 is formed so that the left-hand 
side of the pump drive shaft 32 of an oil pump 
26 may be extended toward the front from the 
back end of the engine holder 2 in plane view. 
Moreover, the oil regurgitation path 47 is a path 
which first regurgitation path 47a formed so that 
the right-hand side of the pump drive shaft 32 of 
an oil pump 26 might be extended toward the 
front from the back end of the engine holder 2 in 
plane view, and second regurgitation path 47b 
formed so that it might extend toward a left from 
the end of this first regurgitation path 47a 
opened for free passage to L typeface. Thus, as 
the pump drive shaft 32 of first regurgitation 
path 47a of the oil inhalation path 46 and the oil 
regurgitation path 47 of an oil pump 26 is 
pinched, it is formed in parallel. In addition, as 
for these oil paths 46 and 47, opening of the 
outside is blockaded with a plug 48 after 
formation. 

■ 

[0033] The inhalation port 38 and the 
regurgitation port 39 of the pump plinth 28 lead 
to first regurgitation path 47a of the oil 
inhalation path 46 and the oil regurgitation path 
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47, respectively. The oil inhalation path 46 is 
formed shorter than first regurgitation path 47a 
of the oil regurgitation path 47, and the strainer 
port 49 which carries out opening to the inferior 
surface of tongue of the engine holder 2 is open 
for free passage to the point. Moreover, near the 
heel of second regurgitation path 47b, the short 
outlet port 50 which carries out opening to the 
top face of the engine holder 2 is open for free 
passage. 

[0034] Furthermore, the relief-valve plinth 51 is 
formed in the inferior-surface-of-tongue side of 
the engine holder 2, and the short relief-valve 
path 52 drilled in the core of this relief-valve 
plinth 51 is open for free passage near the 
intersection of first regurgitation path 47a of the 
oil regurgitation path 47, and second 
regurgitation path 47b. And a relief valve 53 is 
attached in this relief-valve plinth 51. 

[0035] An oil strainer 27 is connected to the 
strainer port 49 which is the inlet port of the oil 
inhalation path 46. This oil strainer 27 is also 
fixed to the inferior-surface-of-tongue side of the 
engine holder 2. As well as strainer section 27a 
used as inhalation opening of oil, and strainer 
pipe 27b curved and prolonged in the upper part 
from strainer section 27a abbreviation 
serpentine, an oil strainer 27 is equipped with 
support-saddle section 27c made from a sheet 
metal prolonged in the upper part, and consists 
of strainer section 27a. 

[0036] As shown in drawing 3 and drawing 4 , 
most internal tooth spaces of an oil pan 
mechanism 8 are occupied in the oil reservoir 
54, and oil is filled here. When an oil pan 
mechanism 8 is fixed to the inferior surface of 
tongue of the engine holder 2, it is constituted 
so that strainer section 27a of an oil strainer 27 
may sink to the pars basilaris ossis occipitalis 
of the oil reservoir 54. In addition, the drive shaft 
insertion opening 55 in which a drive shaft 11 is 
inserted is formed in the front end section of the 
engine holder 2 and an oil pan mechanism 8. 
Moreover, the mounting plinth 56 of a Uichi 
Hidari pair is formed in the anterior part of the 



engine holder 2, and said mounting section 17 is 
attached here. 

[0037] Furthermore, the oil return path 57 of the 
shape of a hole located in the engine holder 2 
near the pump plinth 28 of a Uichi Hidari pair is 
formed in one. This oil return path 57 is a path 
for returning the oil supplied to the interior of an 
engine 6, especially the cylinder head 20 to an 

011 pan mechanism 8. 

[0038] As shown in drawing 3 , the oil supply 
path 58 which extends in a lengthwise direction, 
and the main pressure oil duct 59 which is 
parallel to this are formed in the cylinder block 
21 of an engine 6. The oil supply path 58 is 
formed so that it may have consistency in said 
outlet port 50 formed in the engine holder 2, and 
it is connected with the oil filter plinth 60 by 
which the upper limit was prepared in the right 
lateral of a cylinder block 21. 

[0039] Moreover, the main pressure oil duct 59 is 
formed so that it may intersect perpendicularly 
with the oil filter plinth 60, and opening of the 
upper and lower sides is closed with a plug 61. 
And an oil filter 62 is installed in the oil filter 
plinth 60 exchangeable. Furthermore, the oil 
supply path 58 is connected with a main 
pressure oil duct 59 through the interior of an oil 
filter. 

[0040] From a main pressure oil duct 59, the 
bearing oil path 63 connected with bearing 
which a crankshaft 7 does not illustrate, and the 
head oil path 65 which extends inside the 
cylinder head 20 and is connected with bearing 
64, a moving valve mechanism (not shown), etc. 
of a cam shaft 24 branch. 

[0041] Drawing 11 is drawing which expanded 
the cam-shaft 24 lower-limit section, and shows 
the part in a cross section. Moreover, drawing 

12 is the XII view Fig. of drawing 4 , and is 
drawing which looked at the lower limit section 
of a cam shaft 24 from the lower part. As shown 
in drawing 11 and drawing 12 , in a cam shaft 24, 
it is prepared in another object, and the fitting 
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member 45 which equipped the lower limit of a 
cam shaft 24 with the crevice 44 adjusted in the 
heights 42 of pump drive shaft 32 upper limit 
****s in the lower limit section of a cam shaft 24, 
and is combined with it. By forming the fitting 
member 45 in a cam shaft 24 and another object, 
the alignment taper section 66 required at the 
time of cam-face processing of a cam shaft 24 
can be formed in the edge of a cam shaft 24. 

[0042] Moreover, the circumferential groove 67 
prolonged in a hoop direction is formed in the 
lower limit of a cam shaft 24, and the CAMS last 
bearing 68 engages with this circumferential 
groove 67. It is fixed to cylinder head 20 inferior 
surface of tongue with a bolt 69, and the CAMS 
last bearing 68 supports a cam shaft 24 in an 
orientation. 

[0043] Drawing 13 is drawing of longitudinal 
section expanded near the joint of an oil pump 
26 and a cam shaft 24, and shows the condition 
that the engine 6 after maintenance was re- 
carried on the engine holder 2. As shown in 
drawing 13 , the maintenance opening 70 is 
formed in the oil pan mechanism 8 of pump 
drive shaft 32 directly under of an oil pump 26 at 
the pump drive shaft 32 and the same axle, and 
**** association of the attitude of a thrust pad 71 
in the vertical direction is enabled from a lower 
part at this maintenance opening 70. A thrust 
pad 71 is formed in a hexagon for the head 71a 
possible [ fitting of a tool ] while the tool 
insertion opening 72 prolonged in shaft 
orientations is formed in the core. 

[0044] Moreover, as shown in drawing 14 , the 
tool insertion opening 72 is usually closed by 
the MEKURA plug 73, further, it leaves the 
clearance between some directly under [ 
MEKURA plug 73 ] a lower covering 10b inside, 
and the rib 74 for ****** of a thrust pad 71 
protrudes. In addition, the dowel pin 75 for 
making in agreement the axial center of a cam 
shaft 24 and the axial center of the pump drive 
shaft 32 is formed in the plane of composition of 
the cylinder head 20 and the engine holder 2. 



[0045] Next, association with the cam shaft 24 at 
the time of engine 6 re-loading and the pump 
drive shaft 32 is explained using drawing 13 and 
drawing 14 . 

[0046] When the engine 6 after maintenance is 
re-carried on the engine holder 2, since the 
pump drive shaft 32 moves to the method of the 
lowest by the self-weight by fully loosening the 
thrust pad 71, it does not contact, and these 
joints of cam-shaft 24 lower limit and pump 
drive shaft 32 upper limit are careless at the time 
of engine 6 loading, and they contact and are 
not damaged. 

[0047] Moreover, after engine 6 loading inserts 
the tool of for example, driver 76 grade in the 
tool insertion opening 72 of a thrust pad 71 from 
a lower part, the tip is made to engage with the 
slot 43 of the pump drive shaft 32 lower-limit 
section, and the heights 42 of pump drive shaft 
32 upper limit fit into the crevice 44 of cam-shaft 
24 lower limit by making it rotate, pushing up 
the pump drive shaft 32 up. By binding a thrust 
pad 71 tight after that and holding the lower limit 
of the pump drive shaft 32, as shown in drawing 
14 , the pump drive shaft 32 and a cam shaft 24 
are combined with rotation one. 

[0048] Furthermore, it is prevented by closing 
the tool insertion opening 72 of a thrust pad 71 
with the MEKURA plug 73 after association with 
a drive shaft 32 and a cam shaft 24 that oil leaks 
from an oil pan mechanism 8. Furthermore, 
since the rib 74 protrudes directly under [ 
MEKURA plug 73 ] the lower covering 10b 
inside, even if a thrust pad 71 slackens and falls, 
the pump drive shaft 32 does not secede from a 
cam shaft 24. 

[0049] Possibility that enable division of an 
outboard motor 1 in the vertical direction in the 
plane of composition 18 of an engine 6 and the 
engine holder 2, maintenance of the engine 6 on 
the flat bench will become easy further again 
since an oil pump 26 does not accompany an 
engine 6 side by forming an oil pump 26 in the 
engine holder 2 side at the time of disassembly 



6 



of an outboard motor 1, and an oil pump 26 will 
be damaged by external factors at the time of 
engine maintenance decreases. 

[0050] And since the oil dropping path from a 
crank case 22 to [ unlike the case where things 7 
other than cam-shaft 24, for example, a 
crankshaft, are used as the driving shaft of an 
oil pump 24 ] an oil pan mechanism 8 by making 
an oil pump 26 drive by the cam shaft 24 is not 
interrupted, its oil dropping engine performance 
improves. 

[0051] 

[Effect of the Invention] As explained above, 
while according to the oil pump of the outboard 
motor concerning this invention it has the 
engine holder with which a hull is equipped, and 
an engine is arranged in the upper part of this 
engine holder and an oil pan mechanism is 
arranged at the lower part, respectively In the 
outboard motor with which the crankshaft has 
been longitudinally arranged in this engine, and 
the cam shaft has been arranged at these 
crankshaft and parallel While constituting so 
that an oil pump may be arranged on the inferior 
surface of tongue of the above-mentioned 
engine holder and this oil pump may be driven 
by the above-mentioned cam shaft The above- 
mentioned oil pump has the pump drive shaft 6 
connected with the above-mentioned cam shaft. 
While constituting free [ attachment and 
detachment ] in the above-mentioned cam shaft 
by forming this pump drive shaft possible [ a 
slide ] up and down Since the inhalation and the 
regurgitation port which the above-mentioned 
oil pump is equipped with inhalation and a vent 
hole, and is adjusted in the above-mentioned 
engine holder in these inhalation and vent holes 
were formed, Since an oil pump can be arranged 
and an oil pump does not accompany an engine 
side at the time of disassembly of an outboard 
motor, without checking the oil dropping engine 
performance, engine maintenance becomes 
easy, and an oil pump is not further damaged by 
external factors at the time of engine 
maintenance. Furthermore, the discharging 
performance of oil also improves. 



[0052] Moreover, since the thrust pad was 
attached in the above-mentioned oil pan 
mechanism directly under the above-mentioned 
pump drive shaft free [ the attitude to shaft 
orientations ] at the above-mentioned pump 
drive shaft and the same axle, association with 
the pump drive shaft at the time of engine re- 
loading and a cam shaft can be performed 
easily. 

[0053] furthermore, while forming heights in the 
upper limit of the above-mentioned pump drive 
shaft, the fitting member which equipped the 
lower limit of the above-mentioned cam shaft 
with the crevice adjusted in the above- 
mentioned heights is prepared in another object, 
and the checking and verifying of the above- 
mentioned heights carry out to the above- 
mentioned crevice - making - the above- 
mentioned pump drive shaft and the above- 
mentioned cam shaft -- rotation one - and since 
it connected disengageable, while association 
with a pump drive shaft and a cam shaft 
becomes certain, the alignment taper section 
required at the time of cam-face processing of a 
cam shaft can form to the edge of a cam shaft. 

[0054] Since the slot for tool fitting was formed 
in the above-mentioned pump drive shaft lower 
limit section of this tool insertion opening right 
above while forming in the core of the above- 
mentioned thrust pad tool insertion opening 
prolonged in shaft orientations further again, 
phase doubling at the time of association with a 
pump drive shaft and a cam shaft becomes 
easy. 

[0055] And since the rib for ****** of a thrust pad 
was formed in the engine enclosure inside 
located directly under [ above-mentioned ] a 
thrust pad, even if a thrust pad slackens and 
falls, a pump drive shaft does not secede from a 
cam shaft. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The left side view of the outboard 
motor in which 1 operation gestalt of the oil 
pump of the outboard motor concerning this 
invention is shown. 

[Drawing 2] The left side view of the outboard 
motor in which engine enclosure is removed 
from the outboard motor shown in drawing 1 , 
and the condition of having removed ancillary 
devices, such as a suction system, is shown 
further. 

[Drawing 3] The left side view of the outboard 
motor in which the engine, engine holder, and 
oil pan mechanism which are shown in drawing 
2 are expanded and shown. 

[Drawing 4] The left side view of the outboard 
motor in which the condition of having 
separated the engine shown in drawing 3 from 
the engine holder and the oil pan mechanism is 
shown. 

[Drawing 5] The plan of an engine holder. 

[Drawing 6] The sectional view which meets the 
VI-VI line of drawing 5 . 

[Drawing 7] The bottom view of an engine 
holder. 

[Drawing 8] The plan of an oil pump. 

[Drawing 9] The sectional view of an oil pump 
which meets the IX-IX line of drawing 8 . 

[Drawing 10] The bottom view of the engine 
holder in the condition of having removed the oil 
pump and the oil strainer from the inferior 
surface of tongue of an engine holder. 



[Drawing 11] Drawing which expanded the cam- 
shaft lower limit section. 

[Drawing 12] The XII view Fig. of drawing 4 . 

[Drawing 13] Drawing of longitudinal section 
expanded near the joint of an oil pump and a 
cam shaft. 

[Drawing 14] Drawing of longitudinal section 
expanded near the joint of an oil pump and a 
cam shaft. 

[Description of Notations] 

1 Outboard Motor 

2 Engine Holder 
4 Hull 

6 Engine 

7 Crankshaft 

8 Oil Pan Mechanism 

10 Engine Enclosure/Cover 
-- 10a Upper cover for engine 
10b Lower cover for engine 

20 Cylinder Head 

21 Cylinder Block 

22 Crank Case 
24 Cam Shaft 
26 Oil Pump 

32 Pump Drive Shaft 

36 Inhalation Hole 

37 Vent Hole 

38 Inhalation Port 

39 Regurgitation Port 

42 Heights of Pump Drive Shaft Upper Limit 

43 Slot for Tool Fitting of Pump Drive Shaft 
Lower Limit Section 

44 Crevice of Cam-Shaft Lower Limit 

45 Fitting Member Equipped with Crevice 
68 CAMS Last Bearing 

70 Maintenance Opening 

71 Thrust Pad 

72 Tool Insertion Opening 

74 Rib for ****** of Thrust Pad 
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